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Required  Materials  Check- Off
Supply  Check

Remember: I will check you materials at least 3 times this semester, so bring everything to class  
EVERYDAY!

Calculator _____

Pencil _____

Three  Ring  Binders _____

Section  Dividers _____

Spiral _____

Textbook _____
 

EMC Unit 3 Page 2 of 81



Name:_________________________________

The Atoms  Family
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Reading Guide: Structure of the Atom
 Chapter 17 Section 1
(Pages  506-511)

1.   Li s t  4  ele m e n t  na m e s  an d  the i r  sy m b o l s  be l o w .

Element Name Symbol

2.   Wh a t  ar e  the  ru l e s  for  cr e a t i n g  a  sym b o l  of  an  el e m e n t ?

3.   Wh a t  ar e  the  th r e e  pa t s  of  an  at o m  and  wh a t  ar e  the i r  ch a r g e s ?

Subatomic Particle Charge
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4.   De s c r i b e  the  mo d e l  of  an  at o m  tha t  ea c h  sc i e n t i s t  co n t r i b u t e d  an d  ma k e  a  qu i c k  
ske t c h  of  tha t  mo d e l .

Democritus

Description Sketch

Thomson

Description Sketch

Rutherford

Description Sketch

Bohr

Description Sketch
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5.   Wh a t  is  the  mo s t  cu r r e n t  mo d e l  of  the  at o m?   Wh y  is  it  mo s t  ac c u r a t e?

6.   Wh a t  imp o r t a n t  sc i e n c e  is  do n e  in  Ba t a v i a ,  Ill i n o i s?
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 Atomic Structure Internet Activity

Directions:  go to the website http://www.colorado.edu/physics/2000/applets/a2.html

a.  Make sure that you are on David’s Whizzy Periodic Table.  
b.  Once there, click on Hydrogen (H).  
c.  Choose the Nuclear View

Yo u  wi l l  be  com p l e t i n g  the  fol l o w  ch a r t  as  yo u  se a r c h  thi s  we b s i t e .

Color 
Particle

Name Charge

Re d

Bl a c k

Ye l l o w  &  
Pi n k

1.   Wh a t  do e s  the  red  pa r t i c l e  rep r e s e n t ?   Fi l l  in  the  red  pa r t i c l e  row  in  the  ch a r t  ab o v e .

2.   Wh a t  ch a r g e  do e s  the  re d  pa r t i c l e  ha v e?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.   Ho w  ma n y  are  the r e  in  Hy d r o g e n ?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Now click on the Shell View.  

1.   Wh a t  do e s  the  pi n k  pa r t i c l e  re p r e s e n t ?   Fi l l  in  the  pi n k  pa r t i c l e  row  in  the  ch a r t  ab o v e .

2.   Wh a t  ch a r g e  do e s  it  ha v e?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.   Ho w  ma n y  are  the r e?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Now choose Neon, and choose the Nucleus  View.

4.   Wh a t  do  the  bl a c k  pa r t i c l e s  rep r e s e n t ?   Fi l l  in  the  bl a c k  pa r t i c l e  row  in  the  cha r t  ab o v e .
5.   Ho w  ma n y  red  pa r t i c l e  are  the r e  in  Ne o n?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6.   Wh a t  is  Ne o n ’ s  at o m i c  nu m b e r ?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Now choose Shell View.
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7.   Ho w  ma n y  pi n k  an d  ye l l o w  pa r t i c l e s  are  the r e  in  Ne o n?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.   Ho w  ma n y  pi n k  pa r t i c l e s  are  in  the  fir s t  sh e l l  of  Ne o n?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9.   Ho w  ma n y  ye l l o w  pa r t i c l e s  are  in  the  se c o n d  sh e l l  of  Ne o n?   ___ _ _ _ _ _ _ _ _ _ _

10.   Ho w  mu c h  Ne o n  wo u l d  $100.00  ge t  you?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 .   Wh a t  is  Ne o n  us e d  fo r?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Now choose Beryllium, and choose the Nucleus  View.

12.   Ho w  ma n y  bl a c k  pa r t i c l e s  ar e  the r e  in  Be r y l l i u m?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

13.   Ho w  ma n y  red  pa r t i c l e s  are  the r e  in  Be r y l l i u m?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Now chose the Shell View.   
14.   Ho w  ma n y  pi n k  an d  ye l l o w  pa r t i c l e s  are  the r e  in  Be r y l l i u m?   ___ _ _ _ _ _ _ _ _ _ _

15.   Wh a t  is  Be r y l l i u m ’ s  at o m i c  nu m b e r ?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

16.   Ho w  ma n y  pro t o n s  do e s  Be r y l l i u m  ha v e  in  its  nu c l e u s ?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _  

17.   Ho w  ma n y  el e c t r o n s  do e s  Be r y l l i u m  ha v e  in  its  sh e l l?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18.   Ho w  ma n y  el e c t r o n s  are  in  the  firs t  en e r g y  lev e l  in  Be r y l l i u m?   ___ _ _ _ _ _ _ _

19.   Ho w  ma n y  el e c t r o n s  are  in  the  se c o n d  en e r g y  lev e l  in  Be r y l l i u m?   ___ _ _ _ _ _

20.   Ho w  mu c h  Be r y l l i u m  cou l d  yo u  bu y  wi t h  $100?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21.   Wh a t  is  Be r y l l i u m  us e d  to  ma k e?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Proton, Neutron, Electron HW

Wh a t  do e s  the  su b  pre f i x  in  sub a t o m i c  me a n?

Th e r e f o r e ,  wh a t  do e s  the  wo r d  su b a t o m i c  me a n?

Wh a t  ar e  the  thr e e  sub a t o m i c  pa r t i c l e s?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Wh i c h  su b a t o m i c  pa r t i c l e(s) ha v e  ma s s?

Wh i c h  su b a t o m i c  pa r t i c l e(s) ha v e  ch a r g e?

Ide n t i f y  the  sub a t o m i c  pa r t i c l e  in  ea c h  de s c r i p t i o n  be l o w :

Th i s  pa r t i c l e  ha s  su b s t a n t i a l ,  a  lot  of,  ma s s  an d  no  ch a r g e :

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Th i s  pa r t i c l e  ha s  ne g l i g i b l e ,  ve r y  lit t l e ,  ma s s  an d  a  ne g a t i v e  ch a r g e :

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Th i s  pa r t i c l e  ha s  su b s t a n t i a l ,  a  lot  of,  ma s s  an d  a  po s i t i v e  cha r g e :

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Atomic Model Kits Activity

Us i n g  the  at o m i c  mo d e l  ki t s,  bu i l d  an  at o m  wi t h  the  fo l l o w i n g  nu m b e r s  of  su b a t o m i c  pa r t i c l e s .   Wh e n  
yo u  be l i e v e  the y  ar e  in  the  co r r e c t  loc a t i o n s ,  ha v e  you r  she e t  sta m p e d  by  yo u r  tea c h e r .

1.
Nu m b e r

Pr o t o n s 5
Ne u t r o n

s
6

El e c t r o n
s

5

Wh a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P

2.
Nu m b e r

Ne u t r o n
s

4

Pr o t o n s 3
El e c t r o n

s
3

Wh a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P

3.
Nu m b e r

El e c t r o n
s

15

Ne u t r o n
s

16

Pr o t o n s 15

Wh a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P

4.
Nu m b e r

Pr o t o n s 18
Ne u t r o n

s
22

El e c t r o n
s

18

Wh a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P
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5.
Nu m b e r

El e c t r o n
s

4

Ne u t r o n
s

5

Pr o t o n s 4

Wh a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P

6.
Nu m b e r

Ne u t r o n
s

10

Pr o t o n s 9
El e c t r o n

s
9

Wh a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P

7.
Nu m b e r

El e c t r o n
s

34

Ne u t r o n
s

45

Pr o t o n s 34

Wh a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P

8.
Nu m b e r

Pr o t o n s 1 1
Ne u t r o n

s
12

El e c t r o n
s

1 1

W h a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P

9.
Nu m b e r

Ne u t r o n
s

18
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Pr o t o n s 17
El e c t r o n

s
17

Wh a t  is  the  tot a l  ma s s  of  th i s  at o m?  ___ _ _ _ _ _ _ _
Wh o  is  th i s  at o m?  ___ _ _ _ _       ST A M P

Atomic Charting

Th e r e  are  th r e e  sub a t o m i c  pa r t i c l e s .   Pr o t o n s ,  ne u t r o n s ,  an d  ele c t r o n s .

1.   Wh i c h  of  the s e  ha v e  sub s t a n t i a l  ma s s?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2.   Wh i c h  of  the s e  ha v e  ele c t r o m a g n e t i c  ch a r g e?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

For this page, ASSUME  CHARGE  IS  ZERO.
Name Symbo

l
Atomi

c  #
Mass  

#
Proton

s
Neutron

s
Electro

ns
Charg

e
Li t h i u m- 7 0

Li t h i u m- 9 0

Ph o s p h o r u s-
31

0

Ox y g e n- 16 0

Bo r o n- 1 1 0

So d i u m- 23 0

Ni t r o g e n- 14 0

Al u m i n u m-
27

0

Ar g o n- 40 0

Ar g o n- 39 0

Ar g o n- 38 0

Ma g n e s i u m-
24

0

Su l f u r- 33 0

Ph o s p h o r u s-
34

0

Ca r b o n- 14 0

Be r y l l i u m- 9 0

Ba 136 0

22 41 0

26 50 0

44 32 0
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Al 14 0

15 30 0
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More  Atomic  Charting
Alternate turns with you partners using different colored pencils.  Work left to right, filling in the missing  
information.  While your partners work, coach them to ensure the right answer.

Name Protons Electrons Neutrons Mass

Hydrogen 2

7 9

6 14

Phosphorus 16

28 59

12 12

Iron 56

26 29

17 35

Lithium 4

lead 82 82 125 207

gold 79 79 120 199
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Bill Nye “Atoms”

1.   Wh a t  are  th i n g s  ma d e  of?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2.   Wh a t  pi e c e s  ar e  “unb r e a k a p a r t a b l e”?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.   Wh e r e  ar e  the  he a v y  pa r t i c l e s  of  an  at o m  loc a t e d?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4.   Wh a t  two  pa r t i c l e s  ar e  in  the  nu c l e u s  of  an  at o m?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5.   Ho w  far  ar e  the  ele c t r o n s  fro m  the  nu c l e u s  of  the  ‘pr o p e r l y  pro p o r t i o n e d  mo d e l  of  sc i e n c e ’?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6.   If  at o m s  are  lik e  le t t e r s ,  wh a t  ar e  lik e  wo r d s?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7.   Ho w  ma n y  hy d r o g e n s  are  in  wa t e r?   Ho w  ma n y  ox y g e n s ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.   Wh a t  el e m e n t s  ar e  in  dy n a m i t e ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9.   Wh a t  are  ins i d e  of  pr o t o n s  an d  ne u t r o n s ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10.   Wh a t  is  the  bi g  pi l e  of  Ca r b o n  by  Bi l l’ s  fee t?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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To p  Se c r e t!  Fo r  Yo u r  Ey e s  On l y

Be c a u s e  of  yo u r  ex p e r t i s e  in  su c h  ma t t e r s ,  you  ha v e  be e n  ch o s e n  for  a  top  se c r e t  m i s s i o n .  Yo u r  
mi s s i o n  is  to  wo r k  wi t h  the  "pho t o g r a p h s "  of  the  su s p i c i o u s  cha r a c t e r s  on  the  se c r e t  ag e n t  sh e e t .  
Th e y  are  pa r t  of  a  fam i l y  of  se c r e t  ag e n t s  bu t  the  mo s t  fea r e d  of  the m  al l  ha s  ne v e r  be e n  
ph o t o g r a p h e d .  Yo u r  job  is  to  ar r a n g e  the  ph o t o g r a p h s  in  a  pa t t e r n  so  tha t  you  can  ma k e  a  co m p o s i t e  
dra w i n g  of  the  mi s s i n g  se c r e t  ag e n t .

He r e  ar e  som e  clu e s .  If  yo u  ha d  the  nu m b e r s  fro m  0  to  99  wr i t t e n  on  lit t l e  sq u a r e s  of  pa p e r ,  an d  we r e  
to l d  to  ar r a n g e  the m ,  yo u  cou l d  pu t  the m  in  ord e r  wi t h  ea c h  nu m b e r  on e  gre a t e r  tha n  the  las t.  On c e  
the y  are  in  on e  lon g  row  100  sq u a r e s  lon g ,  W I T H O U T  CH A N G I N G  TH E  OR D E R ,  br e a k  the  
se q u e n c e  so  tha t  the r e  ar e  sim i l a r i t i e s  in  co l u m n s  as  we l l  as  row s  su c h  as:

0 1 2 3 4 5 6 7 8 9
10 1 1 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
40 etc .

No t i c e  tha t  ea c h  nu m b e r  is  on e  gr e a t e r  tha n  the  las t.  Al s o ,  no w  the r e  is  org a n i z a t i o n  in  co l u m n s  as  
we l l  -- al l  the  nu m b e r s  in  a  co l u m n  en d  in  the  sa m e  dig i t  an d  be g i n  wi t h  dig i t s  in  co n s e c u t i v e  ord e r .  
An d ,  fin a l l y ,  al l  the  nu m b e r s  in  a  row  be g i n  wi t h  the  sa m e  di g i t .  It  mi g h t  be  us e f u l  to  po i n t  ou t  he r e  tha t  
"col u m n s "  ar e  ve r t i c a l  lis t s  of  nu m b e r s ,  an d  "row s"  ar e  ho r i z o n t a l  st r i n g s  of  nu m b e r s .

Us e  the  ide a  de s c r i b e d  ab o v e  wi t h  the  "pho t o g r a p h s " .  Af t e r  cu t t i n g  ap a r t  the  ph o t o s ,  ar r a n g e  the m  in  
on e  sin g l e  lin e,  us i n g  on e  of  the  two  wa y s  in  wh i c h  ea c h  lit t l e  ma n  is  DI F F E R E N T  fro m  ev e r y  ot h e r .  
On c e  yo u  ha v e  tha t  ar r a n g e m e n t ,  br e a k  the  se q u e n c e  (as  do n e  wi t h  the  nu m b e r s  ab o v e)  so  tha t  you  
ha v e  com m o n a l i t i e s  in  co l u m n s  as  we l l  as  row s .  Re m e m b e r  to  ke e p  the  or i g i n a l  ar r a n g e m e n t  as  yo u  
do  th i s! (Hint:  un l i k e  the  nu m b e r s ,  al l  co l u m n s  an d  row s  ne e d  no t  ha v e  the  sam e  nu m b e r  of  sq u a r e s)

On c e  yo u  ha v e  the  co r r e c t  ar r a n g e m e n t ,  yo u  wi l l  be  ab l e  to  dr a w  the  mi s s i n g  se c r e t  ag e n t s  pi c t u r e .  
Dr a w  him/h e r  an d  ad d  hi s/he r  "pho t o g r a p h "  to  yo u r  ch a r t .

O n  an o t h e r  sh e e t  of  pa p e r  an s w e r  the  fo l l o w i n g  qu e s t i o n s :

1. Li s t  AL L  the  re l a t i o n s h i p s  tha t  yo u  see  in  the  pi c t u r e s  as  yo u  loo k  do w n  a  co l u m n .

2. Li s t  AL L  the  re l a t i o n s h i p s  tha t  yo u  see  in  the  pi c t u r e s  as  yo u  loo k  ac r o s s  a  row .

St a p l e  the  an s w e r s  to  the s e  qu e s t i o n s  to  you r  ch a r t  an d  ha n d  in.
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Reading Guide: The Periodic Table
 Chapter 17 Section 3
(Pages  517-524)

1.   De f i n e  the  wo r d  pe r i o d i c .

W h a t  do e s  thi s  ha v e  to  do  wi t h  Ch e m i s t r y ?

2.   Us e  the  pe r i o d i c  tab l e  to  an s w e r  the  fol l o w i n g  qu e s t i o n s .

W h a t  is  the  at o m i c  nu m b e r  of  Va n a d i u m ?
Is  Ge r m a n i u m  a  Me t a l ,  No n m e t a l  or  Me t a l l o i d?
Wh a t  is  sy m b o l  for  Po t a s s i u m ?
Wh i c h  el e m e n t  ha s  the  sym b o l  Hg?
Wh a t  ar e  el e m e n t s  58-71  ca l l e d?

3.   De s c r i b e  the  rel a t i o n s h i p  be t w e e n  En e r g y  Le v e l s  an d  Ro w s  on  the  pe r i o d i c  tab l e .

4.   Wh a t  ye a r s  we r e  the  mo s t  rec e n t  el e m e n t s  di s c o v e r e d/c r e a t e d ?

5.   Wh a t  ar e  the  mo s t  co m m o n  ele m e n t s  in  un i v e r s e?   Wh a t  ar e  the  mo s t  rar e?
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Ti t l e :   At o m i c  Ma s s  vs.  At o m i c  Nu m b e r
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The Organization of the Periodic Table

Th e  Pe r i o d i c  Ta b l e  is  or g a n i z e d  in  se v e r a l  di f f e r e n t  wa y s .   Co n s i d e r  the  me a n i n g  of  the  wo r d  
pe r i o d i c .  It  lit e r a l l y  me a n s  (acco r d i n g  to  We b s t e r)  “occ u r r i n g  at  re p e a t i n g  re g u l a r  int e r v a l s .”   Th i s  is  
an  imp o r t a n t  de f i n i t i o n .   Ma n y  ch a r a c t e r i s t i c s  of  the  ele m e n t s  in  the  tab l e  ar e  pe r i o d i c .   Th e y  ha v e  
no t i c e a b l e  tre n d s  tha t  rep e a t  at  reg u l a r  in t e r v a l s .   Af t e r  tod a y  you  wi l l  be g i n  to  un d e r s t a n d  so m e  of  
the  int r i c a c i e s  of  the  Pe r i o d i c  Ta b l e  an d  the  va l u a b l e  inf o r m a t i o n  it  sh o w s .

DI R E C T I O N S :    Re a d  ea c h  of  the  fo l l o w i n g  se c t i o n s .   Th e  inf o r m a t i o n  con t a i n e d  wi t h i n  the m  is  ve r y  
im p o r t a n t .   Th e n  fol l o w  the  di r e c t i o n s  for  co l o r i n g  an d  lab e l i n g  a  pe r i o d i c  tab l e .   Yo u  sh o u l d  do  al l  
co l o r s  an d  lab e l s  on  the  sa m e  sh e e t .   Ma k e  a  ke y  on  you r  tab l e  al s o .

Division of the Periodic Table into Metals, Non-metals, and Metalloids

Th e  da r k  st a i r- st e p  lin e  yo u  se e  on  mo s t  pe r i o d i c  tab l e s  is  wh a t  se p a r a t e s  the  me t a l s  an d  no n-
me t a l s .   Al l  el e m e n t s  to  the  lef t  of  the  lin e  ar e  co n s i d e r e d  me t a l s  (with  the  ex c e p t i o n  of  Hy d r o g e n)  an d  
al l  ele m e n t s  to  the  rig h t  are  no n- me t a l s .  Th e  el e m e n t s  wh o s e  bo x e s  ac t u a l l y  tou c h  the  lin e  are  ca l l e d  
me t a l l o i d s .  Th e s e  ele m e n t s  ca n  be h a v e  as  a  me t a l  or  a  no n- me t a l  in  ce r t a i n  com p o u n d s .   Th e  
me t a l l o i d s  typ i c a l l y  ob e y  the  sta i r- ste p  ru l e  ho w e v e r .   Fo r  ex a m p l e ,   Al u m i n u m  is  tec h n i c a l l y  a  
me t a l l o i d ,  bu t  in  al m o s t  al l  ca s e s  it  re a c t s  che m i c a l l y  lik e  a  me t a l  wo u l d .   Th e  el e m e n t s  at  the  bo t t o m  
tha t  ar e  no t  con n e c t e d  to  the  pe r i o d i c  tab l e  ar e  al s o  co n s i d e r e d  to  be  me t a l s .   

COLOR:   Shade the metalloids yellow.  Shade the non-metals blue.  Put blue stripes in metalloids 
that act more like non-metals.
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II. Di v i s i o n  of  the  Pe r i o d i c  Ta b l e  int o  Re p r e s e n t a t i v e  Me t a l s ,  Tr a n s i t i o n  Me t a l s  an d  Ra r e  Ea r t h  

Me t a l s

At  the  lef t  of  the  pe r i o d i c  tab l e ,  two  co l u m n s  are  tal l e r  tha n  the  ot h e r s .   Th e s e  me t a l s  ar e  ve r y  
im p o r t a n t  be c a u s e  the y  sh o w  the  tre n d s  of  ho w  alm o s t  al l  me t a l s  re a c t  che m i c a l l y .   Fo r  thi s  re a s o n ,  
the y  are  ca l l e d  the  rep r e s e n t a t i v e  me t a l s  be c a u s e  the y  “rep r e s e n t ”  the  ma j o r  ch a r a c t e r i s t i c s  of  al l  
me t a l s .   Th e  cen t e r  of  the  pe r i o d i c  tab l e  (the  sho r t  co l u m n s)  al s o  con s i s t s  of  me t a l s .   Th e s e  are  ca l l e d  
the  tra n s i t i o n  me t a l s :  the y  ma k e  the  tra n s i t i o n  be t w e e n  the  me t a l s  an d  no n- me t a l s .   Th e  me t a l s  in  
co l u m n s  13,  14,  15,  an d  16  be l o w  the  sta i r- st e p  lin e  can  al s o  be  con s i d e r e d  tra n s i t i o n  me t a l s .   Fi n a l l y  
at  the  bo t t o m  of  the  tab l e  the r e  are  two  row s  wh i c h  are  di s c o n n e c t e d .   Th e s e  el e m e n t s  are  ref e r r e d  to  
as  the  Ra r e  Ea r t h  Me t a l s .  Th e  ele m e n t s  in  th i s  gro u p  are  fou n d  in  ve r y  low  nu m b e r s  on  ea r t h .   Som e  
do  no t  ev e n  oc c u r  na t u r a l l y .   Th e s e  el e m e n t s  be h a v e  dif f e r e n t l y  tha n  the  rep r e s e n t a t i v e  me t a l s  an d  
the  tra n s i t i o n  me t a l s .   Yo u  wi l l  no t i c e  tha t  the  nu m b e r s  do  fit  in t o  the  reg u l a r  tab l e  in  two  spo t s ,  bu t  
wi t h  th i s  mo d i f i c a t i o n ,  the  tab l e  is  too  la r g e  to  fit  on  a  pa g e .   Th e  top  row  of  the  rar e  ea r t h  me t a l s  is  
ca l l e d  the  La n t h a n i d e  Se r i e s  be c a u s e  the  firs t  el e m e n t  in  the  row  is  La n t h a n u m .   Th e  low e r  row  of  the  
rar e  ea r t h  me t a l s  is  ca l l e d  the  Ac t i n i d e  Se r i e s  be c a u s e  the  fir s t  ele m e n t  in  the  row  is  Ac t i n i u m .

COLOR:   Shade the representative metals red.  Shade the transition metals orange.  Shade the 
Rare Earth Metals blue.  Shade the metalloids yellow, but draw orange stripes in the 
metalloids that act more like metals (those BELOW  the staircase line).
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Division of the Periodic Table into Periods

Th i s  is  a  ve r y  imp o r t a n t  wa y  to  th i n k  ab o u t  the  ar r a n g e m e n t  of  the  ele m e n t s .   Re m e m b e r  
Bo h r ’ s  di s c o v e r y  tha t  the  ele c t r o n s  in  the  at o m  ha v e  va r i o u s  en e r g y  lev e l s  tha t  the y  ca n  be  fou n d  on?  
We l l ,  the  row s  of  the  pe r i o d i c  tab l e ,  ca l l e d  the  pe r i o d s , sh o w  the  di f f e r e n t  en e r g y  lev e l s  for  the  
el e m e n t s .   RO W S  (PER I O D S)  GO  AC R O S S .   En e r g y  lev e l  1  can  on l y  ha v e  2  ele c t r o n s ,  rig h t?   We l l  
the r e  are  on l y  two  ele m e n t s  in  thi s  row ,  H  an d  He.   Th e  se c o n d  en e r g y  lev e l  ca n  ha v e  8  el e c t r o n s ,  
an d  so  eig h t  mo r e  el e m e n t s  wi l l  fi t  in  the  pe r i o d .   Th e  th i r d  en e r g y  lev e l  an d  be y o n d  ha v e  som e  les s  
int u i t i v e  pa t t e r n s  tha t  we  wi l l  no t  di s c u s s  in  th i s  cla s s ,  bu t  the  pe r i o d i c  tab l e  he l p s  us  un d e r s t a n d  
the m .   Th e  pe r i o d s  in  the  pe r i o d i c  tab l e  are  an  imp o r t a n t  or g a n i z a t i o n a l  too l  fo r  he l p i n g  pe o p l e  
un d e r s t a n d  the  en e r g y  lev e l s  of  the  el e c t r o n s .

LABEL:    First, number the rows on the periodic table 1-7 on the left side of the table.  Do not 
number the rare earth metals. Then color each row of the table a different color.  For 
the rare earth metals, color those the same as the rows 6 and 7 since that is where the 
elements would fit.   
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Division of the Periodic Table into Groups  (Families)

Th e  gro u p s  of  the  pe r i o d i c  tab l e  are  the  di f f e r e n t  ve r t i c a l  co l u m n s  (COL U M N S  GO  UP  AN D  
DO W N).   Th e  gro u p s  ar e  som e t i m e s  al s o  ca l l e d  fam i l i e s .  Th e s e  gr o u p s  are  ex t r e m e l y  va l u a b l e  to  
sc i e n t i s t s  in  pr e d i c t i n g  ho w  el e m e n t s  wi l l  rea c t  che m i c a l l y .   Th e  gro u p s  are  al s o  ar r a n g e d  by  the  
el e c t r o n s .   Ea c h  el e m e n t  fro m  the  sa m e  gr o u p  ha s  the  sa m e  nu m b e r  of  va l e n c e  ele c t r o n s .   Valence  
electrons are the outermost electrons in an atom (at the highest energy level).  Th e  va l e n c e  el e c t r o n s  
are  res p o n s i b l e  fo r  al l  of  the  che m i c a l  bo n d i n g  tha t  an  at o m  can  do.   Be c a u s e  th i s  is  su c h  an  
imp o r t a n t  wa y  to  org a n i z e  the  tab l e ,  ma n y  of  the  gro u p s  ev e n  ha v e  the i r  ow n  na m e s .   Th e  fir s t  
co l u m n  on  the  lef t,  Gr o u p  1  is  kn o w n  as  the  al k a l i  me t a l s .  Th e  se c o n d  tal l  co l u m n ,  Gr o u p  2  is  kn o w n  
as  the  al k a l i n e  ea r t h  me t a l s .  Gr o u p  17  is  a  ve r y  imp o r t a n t  gro u p  kno w n  as  the  Ha l o g e n s .  Th e  las t  
co l u m n  on  the  pe r i o d i c  tab l e  is  ca l l e d  the  No b l e  Ga s e s .  Th e  no b l e  ga s e s  ar e  the  lea s t  rea c t i v e  
el e m e n t s  on  the  tab l e .   Som e t i m e s  the  No b l e  Ga s e s  wi l l  be  lab e l e d  Gr o u p  0  or  Gr o u p  18.

LABEL:   Number the columns of the periodic table 1-18.  Then color column 1 red, column 2  
orange, column 17 green, and column 18 blue.  Finally, label the correct columns as the 
alkali metals, the alkaline earth metals, the halogens, and the noble gases.
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Atom Basics

Answer the following questions using your notes.

1. St a t e  the  th r e e  sub a t o m i c  pa r t i c l e s  of  an  at o m .   Pr o v i d e  the i r  loc a t i o n  wi t h i n  the  at o m .   Be  
sp e c i f i c .

a.   ___ _ _ _ _ _ _ _ _ _ _ _ _ Lo c a t i o n :   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

b.   ___ _ _ _ _ _ _ _ _ _ _ _ _ Lo c a t i o n :   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

c.   ___ _ _ _ _ _ _ _ _ _ _ _ _ Lo c a t i o n :   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. La b e l  the  fou r  pa r t s  wi t h i n  the  bo x .   

3. W h a t  do e s  the  at o m i c  nu m b e r  re p r e s e n t ?   An d  sta t e  th r e e  “thi n g s”  you  kno w  ab o u t  the  at o m i c  
nu m b e r .

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. W h a t  do e s  the  at o m i c  ma s s  nu m b e r  re p r e s e n t ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5. W h e n  rea d i n g  the  pe r i o d i c  tab l e  of  ele m e n t s ,  ho w  can  you  de t e r m i n e  wh i c h  nu m b e r  rep r e s e n t s  
the  at o m i c  nu m b e r  an d  wh i c h  nu m b e r  re p r e s e n t s  the  at o m i c  ma s s  nu m b e r ?

 
___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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6. W h e r e  is  the  ma j o r i t y  of  the  ma s s  loc a t e d  in  the  at o m?   Wh y  is  it  the r e?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. St a t e  if  the  nu m b e r  of  ea c h  of  the  fo l l o w i n g  can  or  ca n n o t  ch a n g e  wi t h i n  an  at o m :

a. pro t o n                         

b. el e c t r o n                         

c. ne u t r o n                         

8. Wh y  can  the  at o m i c  ma s s  nu m b e r  va r y  fo r  a  sp e c i f i c  ele m e n t?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Element and Compound Comparison

Pu r p o s e :   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fi l l  in  the  fol l o w i n g  da t a  tab l e .

Element Compound
Symbol Elemen

t Name
Metal, 

metalloi
d, 

nonmeta
l

Color Phase Luster Conductivi
ty

Malleabilit
y

Formul
a

General 
Properti

es

Same as  
Element

?

Al
Bi
Cd
C
Cr
Co
Cu
S
Fe
Pb
Mg
Mn
Ca
Ni
Si
Zn
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Qu e s t i o n s

1.   We r e  mo s t  of  the s e  ele m e n t s  me t a l s ,  me t a l l o i d s ,  or  no n m e t a l s ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2.   Wh a t  ph a s e  we r e  mo s t  of  the s e  el e m e n t s  in?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.   Do  ele m e n t s  ha v e  sim i l a r  pr o p e r t i e s  wh e n  co m p a r e d  to  the i r  co m p o u n d s ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4.   Wh a t  are  two  pro p e r t i e s  tha t  al l  me t a l s  ha v e  in  com m o n ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5.   Do  no n- me t a l s  con d u c t  ele c t r i c i t y?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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History of the Periodic Table reading

In  1869  Me n d e l e e v ,  a  Ru s s i a n  che m i s t ,  sh o w e d  the  firs t  ve r s i o n  of  his  pe r i o d i c  tab l e .  Th i s  tab l e  wa s  
the  firs t  co h e r e n t  pr e s e n t a t i o n  of  the  sim i l a r i t i e s  be t w e e n  ele m e n t s .  He  no t i c e d  tha t  cl a s s i f y i n g  the  
el e m e n t s  by  the i r  at o m i c  ma s s  a  pe r i o d i c i t y  in  ce r t a i n  pr o p e r t i e s  cou l d  be  see n .  Th e  fir s t  tab l e  
co n s i s t e d  of  63  ele m e n t s .  
   
Th i s  tab l e  wa s  de s i g n e d  in  su c h  a  wa y  tha t  the  el e m e n t s  pe r i o d i c i t y  sh o w e d  up.  In  thi s  wa y  the  
el e m e n t s  are  cla s s i f i e d  ve r t i c a l l y .  Th e  res u l t i n g  ve r t i c a l  gr o u p i n g s  rep r e s e n t  the  ele m e n t s  of  the  sa m e  
“fam i l y”.  
 
In  or d e r  to  ap p l y  the  law  in  wh i c h  he  be l i e v e d ,  Me n d e l e e v  ha s  to  lea v e  so m e  ho l l o w  sp a c e s .
 
Me n d e l e e v  lay s  ou t  hi s  tab l e  so  the  pe r i o d i c i t y  of  the  ele m e n t s  cle a r l y  ap p e a r s .  In  thi s  tab l e ,  the  
el e m e n t s  ar e  cla s s i f i e d  ve r t i c a l l y  (in  the  cu r r e n t  cl a s s i f i c a t i o n  the y  are  ar r a n g e d  ho r i z o n t a l l y).  Th e  
ho r i z o n t a l  ar r a n g e m e n t s  oc c u r  re g u l a r l y  as  ce r t a i n  ch e m i c a l  an d  ph y s i c a l  pr o p e r t i e s  ar e  rep e a t e d .  In  
the  ve r t i c a l  ar r a n g e m e n t s ,  we  fin d  tha t  the  el e m e n t s  ha v e  al m o s t  the  sa m e  ch e m i c a l  pro p e r t i e s  an d  
sim i l a r i t i e s  in  the i r  ph y s i c a l  pr o p e r t i e s .  
 
To  fol l o w  the  pe r i o d i c  law  in  wh i c h  Me n d e l e e v  firm l y  be l i e v e d ,  he  sh o u l d  so m e t i m e s  mo d i f y  the  or d e r  
de t e r m i n e d  by  the  at o m i c  ma s s  pro g r e s s i o n  an d  lea v e  ce r t a i n  pl a c e s  “hol l o w”.
 
He  wa s  su r e  tha t  we  wo u l d  fin a l l y  di s c o v e r  the  mi s s i n g  ele m e n t s ,  (thos e  el e m e n t s  co r r e s p o n d e n t  to  
the  qu e s t i o n  ma r k s  be f o r e  the  re l a t i v e  at o m i c  ma s s e s  45,  68,  70  an d  180),  wh i c h  wo u l d  co n f i r m  ho w  
we l l  ba s e d  hi s  the o r y  wa s .  Mo r e  tha n  tha t,  he  pr e d i c t e d  the  pro p e r t i e s  of  the  thr e e  mi s s i n g  ele m e n t s  
by  loo k i n g  at  the  pr o p e r t i e s  of  the  fou r  ne i g h b o u r  el e m e n t s .  Be t w e e n  187 5  an d  188 6,  the s e  thr e e  
el e m e n t s  (gall i u m ,  sc a n d i u m  an d  ge r m a n i u m)  we r e  di s c o v e r e d .  Ea c h  on e  of  the m  ha d  the  pro p e r t i e s  
pre d i c t e d  by  the  Ru s s i a n  che m i s t .  Un t i l  the n ,  ve r y  few  sc i e n t i s t s  ha d  ac c e p t e d  the  ide a s  of  
Me n d e l e e v .  Bu t  as  so o n  as  the s e  pre d i c t e d  ele m e n t s  wh e r e  di s c o v e r e d ,  pr e s e n t i n g  mo r e o v e r  ve r y  
sim i l a r  pro p e r t i e s  to  the  pre d i c t e d  on e s ,  the  sc i e n t i s t s  rec o g n i z e d  the  ut i l i t y  of  hi s  pe r i o d i c  tab l e .
 
Ev e n  tho u g h  it  is  tru e  tha t  Me n d e l e e v ’ s  cla s s i f i c a t i o n  ma r k s  a  cle a r  pro g r e s s  ov e r  al l  the  ot h e r  
pre v i o u s  at t e m p t s  of  cla s s i f i c a t i o n ,  it  st i l l  ha d  ce r t a i n  an o m a l i e s  ow i n g  to  the  at o m i c  ma s s e s  st i l l  ba d l y  
de t e r m i n e d  at  tha t  tim e .  
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 1.   Wh y  did  Me n d e l e e v ’ s  pe r i o d i c  tab l e  on l y  ha v e  63  ele m e n t s  on  it?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2.   Ho w  wa s  Me n d e l e e v ’ s  firs t  pe r i o d i c  tab l e  ar r a n g e d ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.   Wh y  di d  Me n d e l e e v ’ s  pe r i o d i c  tab l e  fin a l l y  ga i n  ac c e p t a n c e ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4.   In  the  ve r t i c a l  ar r a n g e m e n t s ,  wh a t  do  we  see  am o n g  the  el e m e n t s ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5.   Wh a t  do e s  the  te r m  hollow re f e r  to  in  the  3 rd  pa r a g r a p h ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Periodic Table Movie
Physical Science in Action

During the video.
1. Th e  ___ _ _ _ _ _ _ _ _  ___ _ _ _ _ _ _ _  is  a  ma p  of  the  at o m s  an d  el e m e n t s .

2. Th e  firs t  el e c t r o n  sh e l l  of  an  at o m  ca n  on l y  ho l d  ___  el e c t r o n s .   Th e  se c o n d  ele c t r o n  sh e l l  ca n  on l y  
ho l d  ___  el e c t r o n s .   An  at o m  ca n  bo n d  wi t h  an o t h e r  at o m  on l y  if  its  ou t e r  ele c t r o n  sh e l l  IS  NO T  
___ _ _ _ _ _ .

3. Di m i t r i  Me n d e l e e v  st u d i e d  an d  gro u p e d  ele m e n t s  by  the i r  ___ _ _ _ _ _ _ _ _ _ _ .   Th i s  al l o w e d  hi m  to  
de v e l o p  the  pe r i o d i c  tab l e .

4. Dr a w  an d  lab e l  the  sq u a r e  on  the  pe r i o d i c  tab l e  fo r  the  ele m e n t  su l f u r .    Inc l u d e  the  el e m e n t  
na m e ,  sy m b o l ,  at o m i c  we i g h t ,  an d  at o m i c  nu m b e r :

5. At o m i c  nu m b e r  is  the  nu m b e r  of  ___ _ _ _ _ _ _ _ _  in  an  at o m  of  the  ele m e n t .   Ato m i c  Ma s s/W e i g h t  is  
the  nu m b e r  of  ___ _ _ _ _ _ _ _ _  plu s  the  nu m b e r  of  ___ _ _ _ _ _ _ _ _ _  in  the  at o m  of  the  el e m e n t .

6. No t  ev e r y  at o m  of  an  ele m e n t  ha s  the  sam e  nu m b e r  of  ___ _ _ _ _ _ _ _ _ _ .   Th e  a__ _ _ _ _ _ _ _ _ _  ma s s  
is  the  av e r a g e  ma s s  of  the  at o m  of  a  pa r t i c u l a r  ele m e n t .

7. Th e  pe r i o d i c  tab l e  ha s  ___ _  row s  ca l l e d  pe r i o d s .   Ea c h  el e m e n t  in  the  sa m e  ___ _ _ _ _ _ _ _ _  ha s  
the  sa m e  nu m b e r  of  el e c t r o n  sh e l l s/o r b i t s .

8. Th e  pe r i o d i c  tab l e  ha s  ___ _ _ _  co l u m n s  ca l l e d  gr o u p s/f a m i l i e s .   Ea c h  ele m e n t  in  the  sam e  gr o u p  
ha s  the  sa m e  nu m b e r  of  ele c t r o n(s) in  its  ___ _ _ _ _ _ _ _  sh e l l/or b i t .   In  ad d i t i o n ,  the  el e m e n t s  in  
ea c h  gr o u p  sh a r e  sim i l a r  ___ _ _ _ _ _ _ _ _ _ _ _ _ _ .

9. Al k a l i ,  Al k a l i n e  Ea r t h ,  Tr a n s i t i o n ,  Ot h e r ,  an d  Ra r e  Ea r t h  ar e  the  cla s s i f i c a t i o n s  of  ___ _ _ _ _ _ _ _ _ _ .

10. Me t a l l o i d s  ha v e  pr o p e r t i e s  of  bo t h  ___ _ _ _ _ _ _ _  an d  ___ _ _ _ _ _ _ _ _ _ _ _ _ .

1 1 . Me t a l s  ___ _ _ _ _ _ _ _ _ _ _ _  he a t  an d  el e c t r i c i t y  ea s i l y .   No n m e t a l s  do  no t  ___ _ _ _ _ _ _ _ _ _ _ _  he a t  an d  
el e c t r i c i t y .

1 2. Ha l o g e n s  an d  No b e l  Ga s e s  are  ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

13. No b e l  ga s e s  ha v e  ___ _  ele c t r o n s  in  the i r  ou t e r  she l l  an d  are  ve r y  st a b l e ;  the y  do  no t  rea c t  
ch e m i c a l l y .
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After the video.
Wi t h o u t  loo k i n g  at  the  pe r i o d i c  tab l e ,  lis t  al l  the  ele m e n t s  tha t  you  can  rem e m b e r .   W r i t e  ea c h  
el e m e n t ’ s  na m e  an d  sy m b o l .
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The Mystery Element
Study the mystery element in Figure 1. Use Figure 1 and the periodic table to answer these questions  

and identify the element. 

1. Th e  nu m b e r  in  the  nu c l e u s  te l l s  ho w  ma n y  pro t o n s  ar e  in  the  
nu c l e u s .  Wh a t  els e  do e s  it  tel l  yo u  ab o u t  the  el e m e n t ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. Th e  th r e e  lar g e s t  rin g s  re p r e s e n t  el e c t r o n  en e r g y  lev e l s .  Ho w  ma n y  
ele c t r o n s  tra v e l  ar e  in  the  se c o n d  en e r g y  lev e l?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. Do  the  el e m e n t s  ab o v e  an d  be l o w  th i s  on e  in  the  pe r i o d i c  tab l e  ha v e  sim i l a r  pr o p e r t i e s?  Ex p l a i n  
yo u r  an s w e r .

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. To  wh i c h  pe r i o d  do e s  the  ele m e n t  be l o n g?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5. To  wh i c h  gr o u p  do e s  the  ele m e n t  be l o n g?  ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6. Na m e  tw o  ot h e r  ele m e n t s  wi t h  sim i l a r  pr o p e r t i e s .  ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. G i v e  the  sy m b o l  an d  na m e  of  the  ele m e n t  in  Fi g u r e  1.   

sy m b o l  =  ___ _ _ _ _ _       na m e  =   ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8. Is  thi s  el e m e n t  a  me t a l ,  a  me t a l l o i d ,  or  a  no n m e t a l ?  Ho w  do  you  kno w?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. W h a t  is  the  at o m i c  nu m b e r  of  the  ele m e n t  jus t  to  the  lef t  of  the  ele m e n t  in  Fi g u r e  1?  
___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10. Ho w  ma n y  ele c t r o n s  do e s  the  ele m e n t  jus t  to  the  rig h t  of  thi s  on e  ha v e?  
___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Is  the  el e m e n t  to  the  rig h t  of  th i s  on e  a  me t a l ,  a  me t a l l o i d ,  or  a  no n m e t a l ?  
___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Alien Periodic Table

Introduction:

Im a g i n e  tha t  sc i e n t i s t s  ha v e  ma d e  rad i o  co n t a c t  wi t h  life  on  a  di s t a n t  pla n e t .   Th e  pl a n e t  is  co m p o s e d  
of  ma n y  of  the  sa m e  ele m e n t s  as  are  fou n d  on  Ea r t h .  Ho w e v e r ,  the  inh a b i t a n t s  of  the  pl a n e t  ha v e  
di f f e r e n t  na m e s  an d  sy m b o l s  fo r  the  ele m e n t s .   Th e  ra d i o  tra n s m i s s i o n  ga v e  da t a  on  the  kn o w n  
ch e m i c a l  an d  ph y s i c a l  pr o p e r t i e s  of  30  el e m e n t s  tha t  be l o n g  to  Gr o u p s  1,  2,  13,  14,  15,  16,  17,  an d  
18.   Yo u  ne e d  to  pl a c e  the  ele m e n t s  in t o  a  bl a n k  pe r i o d i c  tab l e  ba s e d  on  the s e  pr o p e r t i e s .

Problem:  Wh e r e  do  the  al i e n  el e m e n t s  fit  in  the  pe r i o d i c  tab l e?

Procedure:

1. Li s t e d  be l o w  ar e  da t a  on  the  che m i c a l  an d  ph y s i c a l  pr o p e r t i e s  of  the  30  el e m e n t s .   W r i t e  the  
el e m e n t s  in  the i r  pr o p e r  po s i t i o n  in  the  bl a n k  pe r i o d i c  tab l e .

2. On c e  yo u  ha v e  de t e r m i n e d  the  pr o p e r  po s i t i o n  fo r  ea c h  el e m e n t ,  the n  wr i t e  the  sy m b o l  in  the  
co r r e c t  pl a c e .

 Th e  no b l e  ga s e s  are  bo m b a l  (Bo), wo b b l e  (Wo), jep t u m  (J), an d  log o n  (L).  Am o n g  
the s e  ga s e s ,  wo b b l e  ha s  the  gr e a t e s t  at o m i c  ma s s  an d  bo m b a l  the  lea s t .   Lo g o n  is  lig h t e r  tha n  
jep t u m .

 Th e  mo s t  re a c t i v e  gro u p  of  me t a l s  are  xta l t  (X), by y o u  (By), ch o w  (Ch), an d  qu a c k z i l  
(Q).  Of  the s e  me t a l s ,  cho w  ha s  the  low e s t  at o m i c  ma s s .   Qu a c k z i l  is  in  the  sam e  pe r i o d  as  
wo b b l e .

 Ap s t r o m  (A), vu l c a n i a  (V), an d  kra t t  (Kt) are  no n m e t a l s  wh o s e  at o m s  typ i c a l l y  ga i n  or  
sh a r e  on e  el e c t r o n .   Vu l c a n i a  is  in  the  sa m e  pe r i o d  as  qu a c k z i l  an d  wo b b l e .

 Th e  me t a l l o i d s  are  er n s t  (E), hig h h o  (Hi), ter r i b l u m  (T), an d  sis s i s s  (Ss).  Si s s i s s  is  the  
me t a l l o i d  wi t h  the  gr e a t e s t  at o m i c  ma s s .   Er n s t  is  the  me t a l l o i d  wi t h  the  low e s t  at o m i c  ma s s .  
Hi g h h o  an d  ter r i b l u m  ar e  in  Gr o u p  14.   Te r r i b l u m  ha s  mo r e  pr o t o n s  tha n  hi g h h o .   Ya z z e r  (Yz) 
tou c h e s  the  zig z a g  lin e,  bu t  it's  a  me t a l ,  no t  a  me t a l l o i d .

 Th e  lig h t e s t  el e m e n t  of  al l  is  ca l l e d  pf s s t  (Pf).  Th e  he a v i e s t  ele m e n t  in  the  gr o u p  of  30  
is  el d o r a d o  (El).  Th e  mo s t  ch e m i c a l l y  ac t i v e  no n m e t a l  is  ap s t r o m .   Kr a t t  re a c t s  wi t h  by y o u  to  
fo r m  tab l e  sa l t.

 Th e  el e m e n t  do g g o n e  (D) has  on l y  4  pr o t o n s  in  its  at o m .

 Fl o x x i t  (Fx) is  im p o r t a n t  in  the  che m i s t r y  of  lif e.   It  fo r m s  com p o u n d s  of  lon g  ch a i n s  of  
at o m s .   Rh a a t r a p  (R) an d  do a d e e r  (Do) are  me t a l s  in  the  fou r t h  pe r i o d ,  bu t  rh a a t r a p  is  les s  
rea c t i v e  tha n  do a d e e r .
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  Ma g n i f i c o n  (M), go l d y  (G), an d  si s s i s s  ar e  al l  me m b e r s  of  Gr o u p  15.   Go l d y  ha s  few e r  
tot a l  el e c t r o n s  tha n  ma g n i f i c o n .  
 Ur r p  (Up), oz  (Oz), an d  nu u t y e  (Nu) al l  ga i n  2  ele c t r o n s  wh e n  the y  re a c t .   Nu u t y e  is  
fou n d  as  a  di a t o m i c  mo l e c u l e  an d  ha s  the  sam e  pro p e r t i e s  as  a  ga s  fou n d  he r e  in  Ea r t h ' s  
at m o s p h e r e .   Oz  ha s  a  low e r  at o m i c  nu m b e r  tha n  ur r p .

 Th e  el e m e n t  an a t o m  (An) ha s  at o m s  wi t h  a  tot a l  of  49  ele c t r o n s .   Za p p e r  (Z) an d  pie  
(Pi) los e  tw o  ele c t r o n s  wh e n  the y  re a c t .   Za p p e r  is  us e d  in  fla s h b u l b s .

Analysis  Questions:
1. Li s t  the  na m e  of  ea c h  al i e n  el e m e n t  an d  the  Ea r t h  el e m e n t  tha t  it  rep r e s e n t s .   Do  th i s  fo r  al l  30  

el e m e n t s  us e d  in  thi s  ac t i v i t y .  (writ e  sm a l l)

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. W e r e  yo u  ab l e  to  pla c e  so m e  ele m e n t s  wi t h i n  the  pe r i o d i c  tab l e  wi t h  jus t  a  sin g l e  clu e?  Ex p l a i n  
yo u r  an s w e r  us i n g  two  ex a m p l e s  fro m  the  ac t i v i t y .

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
3. W h y  did  yo u  ne e d  two  or  mo r e  clu e s  to  pl a c e  ot h e r  el e m e n t s ?  Ex p l a i n  yo u r  an s w e r  us i n g  on e  

sp e c i f i c  ex a m p l e  fro m  the  ac t i v i t y .

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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4. W h y  cou l d  you  us e  clu e s  ab o u t  at o m i c  ma s s  to  pl a c e  el e m e n t s ,  ev e n  tho u g h  the  pe r i o d i c  tab l e  is  

ba s e d  on  at o m i c  nu m b e r ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Alien  Periodic  Table
        1   2    13    14    15    16     17     18
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Electron  Clouds

Us e  the  inf o r m a t i o n  pro v i d e d  fo r  ea c h  el e m e n t  to  com p l e t e  the  di a g r a m .   Dr a w  the  ele c t r o n s  in  the i r  
pr o p e r  lev e l s ,  an d  pla c e  the  co r r e c t  nu m b e r s  in  the  nu c l e u s  to  ind i c a t e  the  nu m b e r  of  pr o t o n s  an d  the  
nu m b e r  of  ne u t r o n s .

1.   Su l f u r : at o m i c  nu m b e r  16 4.   So d i u m : at o m i c  nu m b e r   1 1
ma s s  nu m b e r  32 ma s s  nu m b e r   23

2.   Be r y l l i u m : at o m i c  nu m b e r   4 5.   Po t a s s i u m :   at o m i c  nu m b e r   19
ma s s  nu m b e r   9 ma s s  nu m b e r   39

3.   Ni t r o g e n : at o m i c  nu m b e r   7 6.   Ar g o n :   at o m i c  nu m b e r   18
ma s s  nu m b e r   14 ma s s  nu m b e r   40
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Electron Clouds  and Lewis Dot Structures

Va l e n c e  el e c t r o n s ,  or  the  ou t e r m o s t  el e c t r o n s ,  ar e  be l i e v e d  to  be  the  re a s o n  tha t  al l  bo n d i n g  oc c u r s  
be t w e e n  at o m s .   On  the  fir s t  pa g e ,  yo u  ar e  go i n g  to  dra w  al l  of  the  ele c t r o n s  in  the i r  sh e l l s .   On  the  
se c o n d  pa g e ,  yo u  are  go i n g  to  pra c t i c e  ide n t i f y i n g  va l e n c e  ele c t r o n s  an d  dr a w  Le w i s  Do t  St r u c t u r e s  
of  tho s e  va l e n c e  ele c t r o n s .  Fi n a l l y ,  yo u  wi l l  lo o k  for  pa t t e r n s  in  the  va l e n c e  ele c t r o n s  wh i c h  mi g h t  
ex p l a i n  the  di f f e r e n t  ch e m i c a l  pro p e r t i e s  of  ele m e n t s .
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Fo r  ea c h  el e m e n t :

Dr a w  al l  the  el e c t r o n s  in  the  ap p r o p r i a t e  el e c t r o n  clo u d s  lik e  the  ex a m p l e  be l o w .

1

Hydroge
n

2

Helium

3

Lithium

4

Beryllium

5

Boron

6

Carbon

7

Nitrogen

8

Oxygen

9

Fluorine

10

Neon

11

Sodium

12

Magnesi
um

13

Aluminu
m

14

Silicon

15

Phosphor
us

16

Sulfur

17

Chlorine

18

Argon
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Fo r  ea c h  el e m e n t :

Dr a w  the  va l e n c e  ele c t r o n s  in  the  Le w i s  Do t  St r u c t u r e  lik e  the  ex a m p l e  be l o w .

1

H
Hydroge

n

2

H
Helium

3

Li
Lithium

4

Be
Beryllium

5

B
Boron

6

C
Carbon

7

N
Nitrogen

8

O
Oxygen

9

F
Fluorine

10

Ne
Neon

11

Na
Sodium

12

Mg
Magnesi
um

13

Al
Aluminu
m

14

Si
Silicon

15

P
Phosphor
us

16

S
Sulfur

17

Cl
Chlorine

18

Ar
Argon

1. Al l  ele m e n t s  in  Gr o u p  3  ha v e  ___ _ _ _ _ _ _ _ _  va l e n c e  el e c t r o n s .

2. Al l  ele m e n t s  in  Gr o u p  4  ha v e  ___ _ _ _ _ _ _ _ _  va l e n c e  el e c t r o n s .

3. Al l  ele m e n t s  in  Gr o u p  5  ha v e  ___ _ _ _ _ _ _ _ _  va l e n c e  el e c t r o n s .

4. Al l  ele m e n t s  in  Gr o u p  6  ha v e  ___ _ _ _ _ _ _ _ _  va l e n c e  el e c t r o n s .

5. Al l  ele m e n t s  in  Gr o u p  7  ha v e  ___ _ _ _ _ _ _ _ _  va l e n c e  el e c t r o n s .

6. Al l  ele m e n t s  in  Gr o u p  8  ha v e  ___ _ _ _ _ _ _ _ _  va l e n c e  el e c t r o n s .

7.   A  wa y  of  sho w i n g  va l e n c e  el e c t r o n s  for  at o m s  is  to  dr a w  a  ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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1.   Ma k e  a  Da t a  Ta b l e  Sh o w i n g  the  rec e n t  ris e  in  the  pr i c e  of  he l i u m

2.   Wh y  is  the  pr i c e  of  he l i u m  ris i n g?

3.   Ho w  do  the y  ge t  he l i u m?   Na m e  two  wa y s .

4.   Wh a t  do e s  the  wo r d  dw i n d l i n g  me a n  in  the  pa s s a g e ?

5.   Na m e  4  us e s  fo r  he l i u m

6.   Wh a t  do e s  the  wo r d  ine r t  me a n  in  the  pa s s a g e ?
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Ions  Charting
For this page, do NOT  assume the charge is zero.

Name Symbo
l

Atomic  
#

Mass  
#

Proton
s

Neutro
n

Electro
ns

Charge

Le a d- 207 +4

Ca l c i u m-
40

18

O 2- 18 -2

Si l v e r-
109

46

Sn +4 68

37 17 18

19 21 +1

24 24 21

Al +3 26

107 60 +1

15 16 18

Br o m i n e-
81

-1

Br o m i n e-
82

0

56 56 +2

32 18 -3

44 21 +3

Iro n- 55 +3

Iro n- 54 24

Ag + 51 53

27 57 24

80 120 +1

V 5+ 49

Te l l u r i u m-
127

-2

52 42 +6
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Gold Penny Lab

Introduction:

Af t e r  yo u’ v e  gl a n c e d  at  yo u r  ca r,  you  no t i c e  tha t  it  is  a  lit t l e  sad  loo k i n g .   Som e  ni c e  so l i d  go l d  
sp i n n e r s  wo u l d  ma k e  it  loo k  pe r f e c t ,  bu t  tha t ’ s  jus t  too  ex p e n s i v e!   Yo u  do  ha v e  som e  hu b c a p s  ma d e  
of  cop p e r … . w h a t  to  do?   Th a t ’ s  wh e r e  che m i s t r y  co m e s  to  the  re s c u e .

Materials:
25  mL  gra d u a t e d  
cy l i n d e r

     Ho t  Pl a t e

3  M  So d i u m  Hy d r o x i d e      Be a k e r  To n g s
El e c t r o n i c  Ba l a n c e      Wa t c h  Gl a s s
Gr a n u l a t e d  Zi n c      Th r e e  Pe n n i e s
100  mL  Be a k e r      Fo r c e p s
250  mL  or  400  mL  
Be a k e r

Pre-Lab Questions:
Read through the procedure on the following page, and then answer these questions.

 a.   St a t e  the  ind e p e n d e n t  va r i a b l e  in  thi s  ex p e r i m e n t :

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
b.   St a t e  the  de p e n d e n t  va r i a b l e  in  thi s  ex p e r i m e n t .

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
c.   St a t e  the  con t r o l  (or con t r o l  gr o u p)  in  th i s  ex p e r i m e n t :

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

d.   Ide n t i f y  on e  va r i a b l e  tha t  wi l l  be  con t r o l l e d  (or he l d  con s t a n t)  du r i n g  thi s  ex p e r i m e n t :

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
e.   St a t e  a  log i c a l  hy p o t h e s i s  fo r  thi s  pr o b l e m :

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Procedure:

1. Ta k e  the  25  mL  gr a d u a t e d  cy l i n d e r  an d  me a s u r e  15  mL  of  sod i u m  hy d r o x i d e  (NaO H).   BE  
CAREFUL!

2. W e i g h  ou t  0.5  gra m s  of  zin c  on  the  el e c t r o n i c  ba l a n c e .

3. Pl a c e  tw o  of  yo u r  pe n n i e s  fla t  in t o  the  100  mL  be a k e r .   Ke e p  the  thi r d  pe n n y  as  you r  con t r o l  
pe n n y .

4. Pl a c e  the  15  mL  of  so d i u m  hy d r o x i d e  (NaO H)  int o  the  100  mL  be a k e r  tha t  ha s  yo u r  two  
pe n n i e s .

5. Pl a c e  the  0.5  gra m s  of  zin c  in t o  the  sa m e  100  mL  be a k e r .

6. Pl a c e  you r  be a k e r  on  the  ho t  pl a t e  an d  se t  at  7.

7. Pl a c e  the  wa t c h  gla s s  on t o  the  100  mL  be a k e r  to  sto p  ev a p o r a t i o n  of  the  so d i u m  hy d r o x i d e .

8. Fi l l  the  250  mL  or  400  mL  be a k e r  ab o u t  ha l f  fu l l  wi t h  tap  wa t e r .

9. W h e n  the  pe n n i e s  ap p e a r  to  ha v e  ma d e  a  co l o r  ch a n g e  rem o v e  the  100  mL  be a k e r  fro m  the  
ho t  pl a t e  us i n g  the  be a k e r  ton g s .

DO NOT REACH  INTO THE BEAKER  WITH YOUR  FINGERS  UNDER  ANY CONDITION!

10. Us i n g  yo u r  fo r c e p s  rem o v e  bo t h  of  the  pe n n i e s  fro m  the  100  mL  be a k e r  an d  pl a c e  int o  yo u r  
be a k e r  of  wa t e r .   Af t e r  on e  mi n u t e  dr y  the  pe n n i e s  an d  no t e  an y  cha n g e s  tha t  ha v e  oc c u r r e d  
on  the  da t a  tab l e .

1 1 . Br i n g  on e  of  the  pe n n i e s  to  the  tea c h e r  to  sh o w  you  ho w  to  fla m e  the  pe n n y .

12. No t e  an y  cha n g e s  tha t  ha v e  oc c u r r e d  to  you r  thi r d  pe n n y  in  the  da t a  tab l e .
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Data Table:

Condition Observation

Control Penny
(nothing was done to this penny)

Penny boiled in sodium 
hydroxide and zinc

Penny boiled in sodium 
hydroxide and zinc and then was 

flamed

Questions:

1. Ex p l a i n  wh y  the  firs t  co l o r  ch a n g e  wa s  a  ph y s i c a l  ch a n g e .

2. Ex p l a i n  wh y  the  se c o n d  ch a n g e  wa s  a  ch e m i c a l  ch a n g e .

3. W h y  wa s  on e  pe n n y  lef t  alo n e?   Wh a t  wa s  the  pu r p o s e  of  thi s  pe n n y?   Wh a t  do e s  th i s  me a n?
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Filling in Periodic Squares
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Questions:

1.   Wh o  cre a t e d  the  fir s t  pe r i o d i c  tab l e  of  el e m e n t s ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2.   Ho w  ma n y  el e m e n t s  we r e  kn o w n  at  the  tim e  of  the  fir s t  pe r i o d i c  tab l e?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.   Ho w  ma n y  el e m e n t s  ar e  kn o w n  tod a y  (see  the  pe r i o d i c  tab l e  on  the  ot h e r  sid e)?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4.   Wh a t  pro p e r t i e s  did  Me n d e l e e v  us e  to  ca t e g o r i z e  hi s  ele m e n t s ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5.   Wh a t  two  pr o b l e m s  did  Me n d e l e e v  ru n  int o  wh i l e  ca t e g o r i z i n g  his  el e m e n t s ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6.   Wh a t  di d  Mo s e l e y  do  di f f e r e n t l y  tha n  Me n d e l e e v ?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7.   Wh a t  two  pr o p e r t i e s  ar e  us e d  to  ca t e g o r i z e  ele m e n t s  on  the  mo d e r n  pe r i o d i c  tab l e?

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Measure Your Radiation Exposure

1.   Wh e r e  you  liv e?
a.   Co s m i c  Ra d i a t i o n

Al t i t u d e  (ft) Ra d i a t i o
n  

(mrem)

Al t i t u d e  (ft) Ra d i a t i o
n  

(mrem)
Se a  lev e l 26 4000- 5000 47
0-1000 28 5000- 6000 52

1000- 2000 31 6000- 7000 66
2000- 3000 35 7000- 8000 79
3000- 4000 41 8000- 9000 96

b.   Te r r e s t r i a l  rad i a t i o n  (from  the  gro u n d)
If  yo u  liv e  in  a  sta t e  bo r d e r i n g  the  Gu l f  or  At l a n t i c  co a s t s  16  mr e m
If  yo u  liv e  in  AZ,  CO  NM  or  UT     63  mr e m
If  yo u  liv e  an y w h e r e  el s e  in  the  co n t i n e n t a l  US     30  mr e m
c.   Ho u s e  co n s t r u c t i o n

If  yo u  liv e  in  sto n e ,  ad o b e ,  
                   br i c k  or  con c r e t e  bu i l d i n g                           7  mr e m
d.   Po w e r  Pl a n t s

If  yo u  liv e  wi t h i n  50  mi l e s  of  a  Nu c l e a r  Po w e r  Pl a n t  
                                                                                     0.009  mr e m

If  yo u  liv e  wi t h i n  50  mi l e s  of  a  Co a l- fir e d  Po w e r  Pl a n t         
                                                                                       0.03  mr e m

To t a l  fo r  Wh e r e  Yo u  liv e

2.   Fo o d ,  Wa t e r ,  an d  Ai r
In t e r n a l  Ra d i a t i o n  (bas e d  on  av e r a g e  va l u e s)

Fr o m  foo d  (C-14  an d  K-40,  an d  wa t e r  
                     (rado n  di s s o l v e d  in  wa t e r)                                                  
                                                                                          40  mr e m

Fr o m  ai r  (from  rad o n)  
200  mr e m

3.   Ho w  yo u  liv e
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Co n d i t i o n Ra d i a t i o n  

(mrem)
Yo u r  
Ex p o s u r e

a.   We a p o n s  tes t  fal l o u t 1
b.   Tr a v e l  by  jet  ai r c r a f t  0.5  mr e m  

/hou r
c.   If  yo u  ha v e  po r c e l a i n  cr o w n s  or  fa l s e  tee t h 0.07
d.   If  yo u  we a r  a  lum i n o u s  wr i s t w a t c h 0.06
e.   If  yo u  go  th r o u g h  ai r p o r t  se c u r i t y  (eac h  tim e) 0.002
f.  If  yo u  wa t c h  TV 1
g.   If  yo u  us e  a  vid e o  dis p l a y  (com p u t e r  sc r e e n) 1
h.   If  yo u  liv e  in  a  dw e l l i n g  tha t  ha s  a  sm o k e  
de t e c t o r

0.0008

i.  If  yo u  us e  a  ca m p i n g  lan t e r n  wi t h  an  ol d  ma n t l e 0.2
j.  If  yo u  wh e r e  a  plu t o n i u m  po w e r e d  pa c e m a k e r 100

To t a l  fo r  Ho w  yo u  liv e

4.   Me d i c a l  us e s  (radi a t i o n  pe r  pro c e d u r e)
Co n d i t i o n Ra d i a t i o n  

(mrem/u s e)
Yo u r  
ex p o s u r e

a.   De n t a l  X-ray 1
b.   Ex t r e m i t y  (arm,  ha n d ,  foo t,  or  leg) 1
c.   Ch e s t 6
d.   Pe l v i s  / Hi p 65
e.   Sk u l l  / Ne c k 20
f.  Ba r i u m  En e m a 405
g.  Up p e r  GI 245
h.   CT  sc a n  (hea d  or  bo d y) 1 1 0
i.  Nu c l e a r  me d i c i n e  (e.g.   thy r o i d  sc a n) 14

To t a l  fo r  Me d i c a l  Us e s

Se c t i o n To t a l  (mrem)
Wh e r e  Yo u  Li v e
Fo o d ,  Wa t e r ,  an d  Ai r
Ho w  yo u  liv e
Me d i c a l  Us e s

To t a l  Ra d i a t i o n  in  the  pa s t  
Ye a r  
(mrem)
To t a l  Ra d i a t i o n  
(rem)

Th e  US  rec o m m e n d s  tha t  yo u  ha v e  a  0.5  rem  (or 500  mr e m)  do s e  pe r  yea r .   
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Th e  Pi e  ch a r t  be l o w  sh o w s  the  ma i n  so u r c e s  of  rad i a t i o n  fo r  an  av e r a g e  pe r s o n  in  the  Un i t e d  St a t e s .   
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Reading Guide: Radioactivity
 Chapter 18 Section 1
(Pages 536-540)

1.  Predict if the particles will attract, repel, or do nothing.

Proton and Electron
Proton and Proton
Electron and Neutron
Proton and Neutron

2.  Define the following terms.

Radioactivity
Isotope
Stable

3.  Summarize the story of the discovery of radioactivity.
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Nuclear Chemistry

Th e  su n  an d  sta r s  are  se e m i n g l y  ine x h a u s t i b l e  sou r c e s  of  en e r g y .  Th a t  en e r g y  is  the  re s u l t  of  nu c l e a r  
rea c t i o n s ,  in  wh i c h  ma t t e r  is  co n v e r t e d  to  en e r g y .   Sc i e n t i s t s  trie d  for  ye a r s  to  un d e r s t a n d  an d  
ha r n e s s  the  en e r g y  of  the  sun  an d  st a r s .   We  no w  kn o w  tha t  the  st a r s  ar e  po w e r e d  by  Nuclear 
Energy.  Nu c l e a r  en e r g y  is  the  en e r g y  tha t  is  st o r e d  in  the  nu c l e u s  of  an  at o m .   Th e r e  are  a  few  
di f f e r e n t  wa y s  to  ge t  at  th i s  nu c l e a r  en e r g y .

Th e  firs t  is  a  pro c e s s  ca l l e d  Nuclear Fusion.  Nu c l e a r  fus i o n  is  the  wa y  tha t  the  su n  an d  st a r s  ar e  
po w e r e d .   In  nu c l e a r  fus i o n ,  two  sm a l l  at o m s  com b i n e  to  fo r m  on e  ne w  lar g e r  at o m .   In  the s e  ve r y  tin y  
at o m s ,  the r e  is  a lot of  en e r g y  sto r e d .   Wi t h  en o u g h  at o m s  un d e r g o i n g  fus i o n ,  you  ge t  a  lot  of  ho t! 
Hy d r o g e n  tu r n s  in t o  He l i u m  in  Nu c l e a r  Fu s i o n  in  mo s t  st a r s .

A  se c o n d  pr o c e s s  is  wh a t  we  ca l l  Radioactivity.  Som e  ele m e n t s  ha v e  isotopes , at o m s  wi t h  the  
sa m e  am o u n t  of  pro t o n s ,  bu t  a  di f f e r e n t  nu m b e r  of  ne u t r o n s ,  tha t  are  un s t a b l e .   Th e y  fa l l  ap a r t  
na t u r a l l y  ov e r  tim e .   Th i s  pr o c e s s  of  fal l i n g  ap a r t  is  ca l l e d  ra d i o a c t i v i t y .

Th e  se c o n d  pr o c e s s  is  ca l l e d  Nuclear Fission.  Nu c l e a r  Fi s s i o n  is  the  pr o c e s s  wh e r e  on e  lar g e  at o m  
is  sp l i t  in t o  tw o  sm a l l e r  at o m s .   Th e  sa m e  en e r g y  tha t  is  sto r e d  in  the  at o m s  fro m  Fu s i o n  is  sto r e d  in  
the  la r g e  Fi s s i o n  at o m s .   Th e  on l y  di f f e r e n c e  is  tha t  Fi s s i o n  re l e a s e s  les s  en e r g y .   Ur a n i u m  tur n s  int o  
Kr y p t o n  an d  Ba r i u m ,  two  sm a l l e r  ele m e n t s .

W e  ha v e  be e n  ab l e  to  ha r n e s s  the  po w e r  of  nu c l e a r  fis s i o n  for  us e  in  po w e r  pl a n t s .   Pr e s e n t l y ,  
nu c l e a r  en e r g y  pr o v i d e s  for  ap p r o x i m a t e l y  16 %  of  the  wo r l d ' s  ele c t r i c i t y .  Sc i e n t i s t s  are  wo r k i n g  lik e  
ma d m e n  to  ma k e  fus i o n  rea c t o r s ,  wh i c h  ha v e  the  po t e n t i a l  of  pro v i d i n g  mo r e  en e r g y  wi t h  few e r  
di s a d v a n t a g e s  tha n  fis s i o n  rea c t o r s .

Stars

St a r s  be g i n  as  ve r y  loo s e  clo u d s  of  du s t  an d  ga s .   Hy d r o g e n  ma k e s  up  ab o u t  90 %  of  the s e  clo u d s  
ca l l e d ,  nebulae.  As  gr a v i t y  be g i n s  to  tak e  ho l d  of  thi s  clo u d ,  the  du s t  an d  ga s  be c o m e s  mo r e  tig h t l y  
pa c k e d  tog e t h e r .   Th i s  ca u s e s  an  inc r e a s e d  int e r a c t i o n  am o n g s t  the  pa r t i c l e s ,  an d  the  mo l e c u l e s  
be g i n  to  inc r e a s e  the i r  tem p e r a t u r e .   Th e  mo r e  gr a v i t y  ac t s ,  the  ho t t e r  it  ge t s .

As  we  rec a l l ,  lik e  ch a r g e d  pa r t i c l e s  re p e l  ea c h  ot h e r .   As  th i s  proto-star, or  be g i n n i n g  sta r ,  be g i n s  to  
tak e  sh a p e .   Th e  nu c l e i  of  al l  the  hy d r o g e n  pa r t i c l e s  ar e  be i n g  fo r c e d  tog e t h e r .   Th e  on l y  th i n g  ho l d i n g  
the m  ap a r t  is  th i s  rep u l s i o n .   Wh e n  the  gr a v i t y  be c o m e s  gr e a t e r  tha n  th i s  rep u l s i o n ,  the  nu c l e i  of  the  
hy d r o g e n s  are  fo r c e d  tog e t h e r .   Tw o  hy d r o g e n s  be c o m e  on e  he l i u m ,  an d  a  wh o l e  lot  of  en e r g y  is  
re l e a s e d!   Th i s  is  the  po i n t  of  stellar ignition.

Al l  of  the  en e r g y  tha t  we  us e  on  the  pla n e t  Ea r t h  ha s  be e n  sup p l i e d  by  ou r  ne a r e s t  sta r ,  the  Sun . 
Th e  Su n  is  an  av e r a g e d  si z e d  st a r ,  ye t  it  pr o d u c e s  en o u g h  en e r g y  to  sup p o r t  al l  of  ou r  wa s t e f u l  ha b i t s  
(like  ea t i n g  an d  wa l k i n g  aro u n d).   Al l  of  the  en e r g y  we  tak e  in  as  foo d  go t  its  sta r t  as  sun l i g h t .   Al l  of  
the  co a l  an d  oi l  we  bu r n  wa s  or i g i n a l l y  su n l i g h t .   In  fac t,  the  Su n  pro d u c e s  so  mu c h  en e r g y ,  tha t  if  we  
co u l d  cap t u r e  al l  of  it  fo r  on e  se c o n d ,  we  cou l d  po w e r  the  Ea r t h  for  ma n y  mi l l i o n s  of  yea r s!
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Radioactivity

Ha v e  ev e r  see n  a  mo v i e  wh e r e  the r e  is  a  nu c l e a r  ac c i d e n t ,  an d  th i n g s  be g i n  to  gl o w  gre e n?  
So m e t i m e s  a  sup e r h e r o  is  bo r n ,  an d  ot h e r  tim e s  a  gi a n t  liz a r d .   Wh i l e  Ho l l y w o o d  us u a l l y  ge t s  it  
wr o n g ,  ra d i o a c t i v i t y  can  be  a  ve r y  se r i o u s  pr o b l e m .   Th e  en e r g y  an d  pa r t i c l e s  re l e a s e d  fro m  un s t a b l e  
iso t o p e s  of  co m m o n  ele m e n t s  can  cau s e  qu i t e  a  few  pro b l e m s  wh e n  liv i n g  th i n g s  ar e  ex p o s e d  to  too  
ma n y .   Ma n y  tim e s  ex c e s s i v e  ex p o s u r e  to  rad i o a c t i v e  el e m e n t s  can  ca u s e  can c e r ,  de v e l o p m e n t a l  
pr o b l e m s  in  ch i l d r e n ,  or  DN A  mu t a t i o n s .  

Th e r e  are  a  few  ty p e s  of  ra d i a t i o n .   Som e  are  pa r t i c l e s  tha t  lea v e  an  at o m  at  hi g h  en e r g y .   Th e y  can  
be  pro t o n s ,  ne u t r o n s ,  or  som e  tim e s  ev e n  po s i t i v e l y  ch a r g e d  el e c t r o n s  ca l l e d  positrons (weir d!). 
Ot h e r  tim e s  it  ca n  sim p l y  be  en e r g y ,  su c h  as  X-ray s  or  ga m m a  ray s  (reme m b e r  the  Inc r e d i b l e  Hu l k?). 
In  low  lev e l s  so m e  of  the s e  ty p e s  of  rad i a t i o n  can  be  qu i t e  he l p f u l .   Fr o m  tak i n g  pi c t u r e s  of  ou r  
ins i d e s ,  to  da t i n g  fos s i l s ,  rad i a t i o n  is  no t  alw a y s  the  sc a r y  pi c t u r e  tha t  the  me d i a  pa i n t s .

Nuclear Power Plants

Th e  el e m e n t  Uranium is  the  ma i n  fue l  us e d  to  un d e r g o  nu c l e a r  fis s i o n  to  pro d u c e  en e r g y .   Th e r e  are  
ma n y  de p o s i t s  of  ur a n i u m  in  the  Un i t e d  St a t e s  an d  Af r i c a .   Its  av a i l a b i l i t y  an d  the  fac t  tha t  we  on l y  
ne e d  a  lit t l e  ura n i u m  to  ge t  a  lot  of  en e r g y  ma k e  it  a  ve r y  go o d  fue l

Sh o o t i n g  ne u t r o n s  at  the m  ca n  ea s i l y  sp l i t  ur a n i u m  nu c l e i .   We  us e  a  ce r t a i n  typ e  of  ne u t r o n  ca l l e d  a  
thermal neutron to  sp l i t  the  nu c l e i  (mor e  tha n  on e  nu c l e u s)  of  ura n i u m  at o m s .   Ea c h  Ur a n i u m  tha t  is  

sp l i t  re l e a s e  two  or  thr e e  mo r e  
the r m a l  ne u t r o n s .   In  thi s  wa y  
we  can  ha v e  a  chain 
reaction.  A  ch a i n  rea c t i o n  
oc c u r s  wh e n  on e  ura n i u m  
at o m  sp l i t s  an d  ca u s e s  tw o  or  
mo r e  to  sp l i t .

W h e r e  do e s  the  he a t  co m e  
fro m?   Ma s s  is  st i l l  co n s e r v e d  
–  if  yo u  ad d  up  al l  the  
sub a t o m i c  pa r t i c l e s  yo u  wi l l  
en d  wi t h  the  sa m e  nu m b e r  
tha t  yo u  st a r t e d  wi t h .   Th e  
nu c l e a r  en e r g y ,  or  binding 
energy, the  en e r g y  ne e d e d  to  
ho l d  the  nu c l e u s  tog e t h e r ,  is  
re l e a s e d . .   Th a t  is  the  en e r g y  

tha t  be c o m e s  he a t .

If  ou r  nuclear reactor (the  pla c e  wh e r e  a  nu c l e a r  rea c t i o n  tak e s  pla c e  in  a  po w e r  pl a n t),  we r e  
al l o w e d  to  ha v e  a  cha i n  re a c t i o n  an d  re l e a s e  al l  of  tha t  bi n d i n g  en e r g y ,  wh a t  wo u l d  ha p p e n ?   BOOM! 
Sc i e n t i s t s  ne e d e d  a  wa y  to  ma k e  the  rea c t i o n  ma n a g e a b l e .   Th e i r  an s w e r  wa s  the  control rod.  Th e  
co n t r o l  ro d s  ar e  ma d e  of  Th o r i u m ,  an d  the y  ac t  lik e  an  on/of f  sw i t c h  by  ab s o r b i n g  ex t r a  ne u t r o n s .   We  
ca n  co n t r o l  the  ra t e  of  a  nu c l e a r  re a c t i o n  by  us i n g  the  co n t r o l  ro d s .   Be c a u s e  of  the s e  an d  ot h e r  
sa f e t y  fea t u r e s ,  nu c l e a r  po w e r  pl a n t s  cannot ex p l o d e  lik e  a  bo m b .
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Sc i e n t i s t s  ha v e  tri e d  for  yea r s  to  ha r n e s s  the  po w e r  of  nu c l e a r  fus i o n  to  us e  in  a  po w e r  pl a n t ,  bu t  the y  
ha v e  on l y  ha d  lim i t e d  su c c e s s .   Lo t s  of  en e r g y  ne e d s  to  go  int o  sta r t i n g  a  fus i o n  re a c t i o n ,  an d  on c e  it  
st a r t s  the r e  is  no  sto p p i n g  it!

Nuclear Weapons

In  the  1940’ s ,  sc i e n t i s t s  in  the  Un i t e d  St a t e s ,  led  by  Ro b e r t  Op p e n h e i m e r ,  be g a n  wo r k i n g  on  wa y s  to  
tak e  th i s  ne w l y  di s c o v e r e d  nu c l e a r  en e r g y ,  an d  tur n  it  in t o  a  we a p o n .   Th e  cam e  up  wi t h  two  di f f e r e n t  
wa y s  us i n g  Ur a n i u m  an d  an o t h e r  el e m e n t  ca l l e d  Pl u t o n i u m .   Th e s e  we a p o n s  we r e  de s i g n e d  to  st a r t  a  
ch a i n  re a c t i o n ,  wi t h o u t  the  pr e s e n c e  of  co n t r o l  rod s .   Th e s e  we r e  us e d  on  Ja p a n  at  the  en d  of  Wo r l d  
Wa r  II.   It  is  the  on l y  tim e  tha t  nu c l e a r  we a p o n s  ha v e  be e n  us e d  on  pe o p l e .

In  the  1950’ s  mo r e  Am e r i c a n  sc i e n t i s t s ,  led  by  Ed w a r d  Te l l e r ,  be g a n  wo r k  on  the  hy d r o g e n  bo m b ,  
hu m a n i t y ' s  mo s t  po w e r f u l  an d  de s t r u c t i v e  we a p o n .  Th i s  we a p o n  us e d  nu c l e a r  fus i o n  ins t e a d  of  
fis s i o n .   Th e  he a t  re q u i r e d  to  sta r t  the  fus i o n  rea c t i o n  is  so  gr e a t  tha t  an  at o m i c  bo m b  is  us e d  to  
pro v i d e  it.  Hy d r o g e n  nu c l e i  fus e  to  fo r m  he l i u m  an d  in  the  pro c e s s  re l e a s e  hu g e  am o u n t s  of  en e r g y ,  
thu s  pro d u c i n g  a  hu g e  ex p l o s i o n .   Th i s  pr o c e s s  is  mu c h  mo r e  ex p l o s i v e  tha n  a  co n v e n t i o n a l  nu c l e a r  
bo m b .

Advantages of Nuclear Energy

Th e  Ea r t h  ha s  lim i t e d  sup p l i e s  of  coa l  an d  oi l,  wh i c h  ar e  us e d  fo r  mo s t  of  ou r  po w e r  ne e d s .   So m e  
da y  the y  wi l l  run  ou t.   Nu c l e a r  po w e r  pl a n t s  cou l d  st i l l  pr o d u c e  ele c t r i c i t y  af t e r  coa l  an d  oi l  be c o m e  
sc a r c e  be c a u s e  the r e  is  st i l l  mu c h  Ur a n i u m  av a i l a b l e  in  the  wo r l d .   It  is  a  re l a t i v e l y  co m m o n  ele m e n t  
tha t  is  fou n d  in  ab u n d a n c e  in  the  Un i t e d  St a t e s .   Al s o , c oa l  an d  oi l  bu r n i n g  pl a n t s  po l l u t e  the  ai r.  
Th e y  ha v e  be e n  link e d  to  pr o b l e m s  su c h  as  Gl o b a l  Wa r m i n g  an d  Ac i d  Ra i n .   We l l- op e r a t e d  nu c l e a r  
po w e r  pla n t s  do  no t  re l e a s e  co n t a m i n a n t s  in t o  the  en v i r o n m e n t .

Nu c l e a r  En e r g y  is  al s o  mu c h  mo r e  ef f i c i e n t  tha n  tra d i t i o n a l  for m s  of  ch e m i c a l  po w e r .   On l y  a  sm a l l  
am o u n t  of  ura n i u m  (abou t  the  siz e  of  a  pe n c i l  er a s e r)  can  pr o d u c e  the  sa m e  am o u n t  of  ele c t r i c i t y  as  
ma n y  hu n d r e d s  of  po u n d s  of  coa l .

Disadvantages of Nuclear Energy

Th e  na t i o n s  of  the  wo r l d  no w  ha v e  mo r e  tha n  en o u g h  nu c l e a r  bo m b s  to  kil l  ev e r y  pe r s o n  on  Ea r t h .  
Th e  two  mo s t  po w e r f u l  na t i o n s  -- Ru s s i a  an d  the  Un i t e d  St a t e s  -- ha v e  ab o u t  50,000  nu c l e a r  
we a p o n s  be t w e e n  the m .  Wh a t  if  the r e  we r e  to  be  a  nu c l e a r  wa r?  Wh a t  if  te r r o r i s t s  go t  the i r  ha n d s  on  
nu c l e a r  we a p o n s ?  Or  wh a t  if  nu c l e a r  we a p o n s  we r e  lau n c h e d  by  ac c i d e n t ?   Th e s e  ar e  qu e s t i o n s  tha t  
mu s t  be  con s i d e r e d  by  al l  pe o p l e  aro u n d  the  wo r l d .   Nu c l e a r  ex p l o s i o n s  pr o d u c e  ra d i a t i o n .  Th e  
nu c l e a r  rad i a t i o n  ha r m s  the  ce l l s  of  the  bo d y ,  wh i c h  ca n  ma k e  pe o p l e  sic k  or  ev e n  kil l  the m .  Ill n e s s  
ca n  st r i k e  pe o p l e  yea r s  af t e r  the i r  ex p o s u r e  to  nu c l e a r  ra d i a t i o n .   Th e  pe o p l e  in  Jap a n  ha v e  su f f e r e d  
fo r  ma n y  yea r s  af t e r  the  at o m i c  bo m b s  we r e  de t o n a t e d .

Nu c l e a r  rea c t i o n s  pr o d u c e  a  ce r t a i n  am o u n t  of  rad i o a c t i v e  wa s t e .   Th i s  wa s t e  is  di f f i c u l t  an d  
ex p e n s i v e  to  di s p o s e  of,  an d  can  ma k e  pe o p l e  sic k  if  it  ge t s  in t o  the  en v i r o n m e n t .

Ev e n  tho u g h  nu c l e a r  po w e r  pla n t s  ca n n o t  ex p l o d e  lik e  a  bo m b ,  on e  po s s i b l e  ty p e  of  rea c t o r  di s a s t e r  
is  kn o w n  as  a  meltdown. In  su c h  an  ac c i d e n t ,  the  fis s i o n  re a c t i o n  go e s  ou t  of  co n t r o l ,  lea d i n g  to  an  
ex p l o s i o n  an d  the  em i s s i o n  of  gr e a t  am o u n t s  of  ra d i a t i o n .  
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In  1979 ,  the  coo l i n g  sy s t e m  fai l e d  at  the  Th r e e  Mi l e  Is l a n d  nu c l e a r  rea c t o r  ne a r  Ha r r i s b u r g ,  
Pe n n s y l v a n i a .  Ra d i a t i o n  lea k e d ,  for c i n g  ten s  of  tho u s a n d s  of  pe o p l e  to  fle e.  Th e  pr o b l e m  wa s  so l v e d  
mi n u t e s  be f o r e  a  tot a l  me l t d o w n  wo u l d  ha v e  oc c u r r e d .  Fo r t u n a t e l y ,  the r e  we r e  no  de a t h s .  

In  1986 ,  a  mu c h  wo r s e  di s a s t e r  st r u c k  Ru s s i a ' s  Ch e r n o b y l  nu c l e a r  po w e r  pla n t .  In  thi s  inc i d e n t ,  a  
la r g e  am o u n t  of  ra d i a t i o n  es c a p e d  fro m  the  rea c t o r .  Hu n d r e d s  of  tho u s a n d s  of  pe o p l e  we r e  ex p o s e d  
to  the  ra d i a t i o n .  Se v e r a l  do z e n  die d  wi t h i n  a  few  da y s .  In  the  yea r s  to  co m e ,  tho u s a n d s  mo r e  ma y  di e  
of  can c e r s  ind u c e d  by  the  rad i a t i o n .  
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Nuclear Chemistry Questions

1.   Wh a t  ty p e  of  en e r g y  fue l s  the  su n  an d  sta r s?

2.   Wh a t  are  the  th r e e  ty p e s  of  nu c l e a r  en e r g y?

3.   Wh a t  oc c u r s  in  a  nu c l e a r  fus i o n  re a c t i o n?

4.   Wh e r e  do e s  nu c l e a r  fu s i o n  oc c u r?

5.   Wh a t  is  rad i a t i o n?

6.   Ho w  ca n  we  us e  ra d i a t i o n  as  a  go o d  th i n g?

7.   Wh a t  oc c u r s  in  a  nu c l e a r  fis s i o n  re a c t i o n?

8.   Ho w  mu c h  of  the  wo r l d s  el e c t r i c i t y  com e s  fro m  nu c l e a r  po w e r?

9.   Wh a t  el e m e n t  is  us e d  to  po w e r  nu c l e a r  po w e r  pl a n t s?

10.   Ca n  nu c l e a r  po w e r  pla n t s  ex p l o d e  lik e  bo m b s ?

1 1 .   Wh a t  is  the  on/of f  sw i t c h  of  a  nu c l e a r  rea c t o r?   Wh a t  is  it  ma d e  ou t  of?

12.   Wh o  wa s  the  lea d  sc i e n t i s t  in  de v e l o p i n g  the  fis s i o n  bo m b?
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13.   Wa s  the  fis s i o n  bo m b  ev e r y  us e d?   Wh e r e?   Wh e n?

14.   Wh o  wa s  the  lea d  sc i e n t i s t  on  the  fus i o n  bo m b?

15.   Wa s  the  fus i o n  bo m b  ev e r  us e d?   Wh e n?   Wh e r e?

16.   Wh y  are  sc i e n t i s t s  try i n g  to  ma k e  fus i o n  rea c t o r s  ins t e a d  of  fis s i o n  re a c t o r s  for  ele c t r i c i t y?

17.   Wh a t  are  two  ad v a n t a g e s  of  Nu c l e a r  Po w e r?

18.   Wh a t  are  two  di s a d v a n t a g e s  of  Nu c l e a r  Po w e r ?

19.   Do  you  th i n k  tha t  Nu c l e a r  Po w e r  is  a  go o d  thi n g?   Wh y?
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Name:_________________________________
Half-life Simulation lab

Procedure:  

1.   Pu t  the  80  M&M’ s  in  a  bo x  wi t h  the  he a d s  fac i n g  up.   
2.   Cl o s e  the  bo x .   Sh a k e  the  bo x  vig o r o u s l y .   
3.   Op e n  the  bo x  an d  rem o v e  ea c h  M&M  tha t  is  no w  ta i l s  up  an d  rep l a c e  it  wi t h  a  sm a l l  wa d  of  pa p e r .  
4.   Co u n t  the  nu m b e r  of  M&M’ s  tha t  we r e  rem o v e d .   Re c o r d  thi s  va l u e .  
5.   Re p e a t  st e p s  2-4  for  a  tot a l  of  4  ha l f  liv e s .   

Ta b l e  1:   

Nu m b e r  of  Ha l f  
Li v e s

# of  De c a y e d  
“Ato m s”

# of  No n-
de c a y e d  “ato m s”

0
1
2
3
4

Pr e l a b  qu e s t i o n :   De f i n e  ha l f  lif e  ba s e d  on  the  fo l l o w i n g  da t a  tab l e

Table 2:  Inf o r m a t i o n  on  ha l f  lif e  of  Ca r b o n  14.   
nu m b e r  of  ha l f  

liv e s
tim e  el a p s e d  

(yea r s)
Ma s s  of  Ca r b o n- 14  

rem a i n i n g  un d e c a y e d .  
(g)

0 0 100
1 5430 50.0
2 10,860 25.0
3 16,290 12.5
4 21,720 6.25
5 27, 1 50 3. 1 3

Ha l f -Li f e  Si m u l a t i o n  Ex p e r i m e n t

Purpose :  
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Name:_________________________________
Data/Observations:

Nu m b e r  of  
Ha l f  Li v e s

# of  De c a y e d  
“Ato m s”

# of  No n-
de c a y e d  
“ato m s”

De c a y e d  
“Ato m s”  Cl a s s  

tot a l

No n- De c a y e d  
Cl a s s  To t a l

0
1
2
3
4

Class  Data:  
Ha l f  
Li v
es

# of  
De c a y e d  
Ato m s

# of  No n-
de c a y e d  
At o m s

De c a y e d  
“ato m s”  Cl a s s  

To t a l s

No n d e c a y e d  
“ato m s”  Cl a s s  

To t a l s
0

1

2

3

4
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Name:_________________________________

Analysis  of Data / Observations:
1.   Wh a t  di d  the  fo l l o w i n g  rep r e s e n t ?   
he a d s  up  M&M

He a d s  do w n  M&M

2.   Pr e p a r e  a  gra p h  us i n g  the  po o l e d  da t a  by  plo t t i n g  the  nu m b e r  of  ha l f -liv e s  on  the  
x -ax i s  an d  the  nu m b e r  of  un d e c a y e d  at o m s  rem a i n i n g  for  ea c h  ha l f -lif e  on  the  y -ax i s .  
Yo u r  gra p h  sh o u l d  ha v e  2  lin e s ,  on e  fo r  the  cla s s  da t a ,  an d  on e  fo r  yo u r  pe r s o n a l  da t a .  

3.   De s c r i b e  the  ap p e a r a n c e  of  you r  gr a p h  lin e.   Is  it  st r a i g h t  or  cu r v e d?   

Ho w  wo u l d  the  ap p e a r a n c e  of  you r  gra p h  cha n g e ,  if  mo r e  M&M’ s  ha d  be e n  us e d?   Ex p l a i n .

4.   Ho w  ma n y  un d e c a y e d  nu c l e i  wo u l d  rem a i n  in  a  sam p l e  of  600  nu c l e i  af t e r  3  ha l f -liv e s?

5.   If  175  ra d i o a c t i v e  nu c l e i  rem a i n  fro m  a  sa m p l e  of  2800  nu c l e i ,  ho w  ma n y  ha l f -liv e s  ha v e  pa s s e d?

6.   Ho w  ma n y  ha l f  liv e s  wo u l d  it  tak e  fo r  the  rem a i n i n g  am o u n t  of  rad i o a c t i v e  ma t e r i a l  to  be  
ins i g n i f i c a n t  com p a r e d  to  the  or i g i n a l  sam p l e ?    Ex p l a i n  yo u r  an s w e r .   Us i n g  yo u r  gra p h  mi g h t  he l p .

7.   Wi l l  the  or i g i n a l  am o u n t  of  rad i o a c t i v e  ma t e r i a l  ev e r y  be c o m e  ze r o?   ___ _ _ _ _ _ _ _ _ _ _ _ _ _   Ex p l a i n .  
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Name:_________________________________
The Atomic Bomb Movie Questions

1.   W h o  wa s  Ge n e r a l  Le s l i e  R.  Gr a v e s?

2.   Wh e r e  wa s  Ur a n i u m  en r i c h e d  for  the  fi rs t  At o m i c  Bo m b s ?

3.   Wh y  wa s  the  ‘Fa t m a n ’  bom b  mo r e  ef f i c i e n t  tha n  ‘Lit t l e  Bo y’?

4.   Ho w  bi g  wa s  the  ‘Tri n i t y ’  cr a t e r?

5.   Wh e r e  the  2  at o m i c  bom b s  dr o p p e d  on  Ja p a n?

6.   Wh e r e  wa s  op e r a t i o n  Cr o s s r o a d s  he l d?

7.   Wh e r e  wa s  ‘Sho t  Ba k e r ’  de t o n a t e d ?

8.   Ho w  lon g  did  it  ta k e  to  cr e a t e  the  bui l d i n g s  for  ‘Sa n d s t o n e ’?

9.   Wh a t  wa s  the  na m e  of  the  co r p o r a t i o n  for m e d  at  Lo s  Al a m o s ?

10.   Ho w  far  is  the  Ne v a d a  Te s t  Si t e  fro m  La s  Ve g a s?

1 1 .   W h y  di d  the  Ja p a n e s e  fis h e r m e n  ge t  si c k?

12.   Ho w  far  wa s  ‘Op e r a t i o n  Wi g w a m ’  fro m  Sa n  Di e g o?
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Name:_________________________________
Half Life Calculations  HW

Radioisotope Half-life
Hy d r o g e n- 3 12.3 ye a r s
Ca r b o n- 14 5,730  ye a r s
Po l o n i u m- 21 2 0.000000 3  se c o n d s
Ur a n i u m- 238 4.5  bi l l i o n  ye a r s
Ph o s p h o r u s- 32 14.3  da y s
Po t a s s i u m- 40 1,280,000,000  yea r s
Ra d o n- 222 3.28  da y s

Fo r  ea c h  ha l f  lif e  pr o b l e m ,  ca l c u l a t e  the  nu m b e r  of  de c a y s  tha t  oc c u r r e d  in  the  pro b l e m .   Th e n ,  sh o w  
the  de c a y  pro c e s s  wi t h  the  ap p r o p r i a t e  nu m b e r  of  de c a y s .   Fi n a l l y ,  sho w  ho w  ma n y  at o m s  ar e  lef t  or  
the r e  we r e  wh e n  the  de c a y  pr o c e s s  be g a n .

Ex a m p l e :
Th e r e  are  1,000  at o m s  of  Hy d r o g e n- 3  an d  the y  de c a y  fo r  36.9  yea r s .                                         
Ho w  ma n y  at o m s  ar e  lef t?

Wo r k :   St e p  1  - 36.9 years/12.3 days per decay = 3 decays

St e p  2  - 1,000 atoms  12.3 years>  500 atoms  12.3 years>  250 atoms  12.3 years>  125 atoms

An s w e r :   125 atoms

1.   Th e r e  ar e  12,000  at o m s  of  Ra d o n- 222  an d  the y  de c a y  fo r  13. 1 2  da y s .                               
Ho w  ma n y  at o m s  ar e  lef t?

Wo r k : St e p  1  -

St e p  2  -

An s w e r :

2.   Th e r e  ar e  100,000  at o m s  of  Ph o s p h o r u s- 32  an d  the y  de c a y  fo r  42.9  da y s .                       
  Ho w  ma n y  at o m s  are  lef t?

Wo r k : St e p  1  -

St e p  2  -

An s w e r :

3.   Th e r e  ar e  800  at o m s  of  Po l o n i u m- 21 2  an d  the y  de c a y  fo r  0.000000 9  se c o n d s .                        
Ho w  ma n y  at o m s  ar e  lef t?
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Name:_________________________________
Wo r k : St e p  1  -

St e p  2  -

An s w e r :

4.   Ho w  ma n y  bi l l i o n  yea r s  are  req u i r e d  fo r  a  12  gra m  sa m p l e  of  Ur a n i u m- 238  to  de c a y  to  a  3  gr a m  
sa m p l e?

Wo r k : St e p  1  -

St e p  2  -

An s w e r :

5.   Th e r e  ar e  10,000  at o m s  of  Ra d o n- 222  rem a i n i n g  af t e r  6.56  da y s .                                      

Ho w  ma n y  at o m s  we r e  the r e  to  begin with?

 
Wo r k : St e p  1  -

St e p  2  -

An s w e r :

6.  Th e r e  ar e  100  at o m s  of  Ca r b o n- 14  rem a i n i n g  af t e r  17, 1 9 0  yea r s .                                      

Ho w  ma n y  at o m s  we r e  the r e  to  begin with?

Wo r k : St e p  1  -

St e p  2  -

An s w e r :
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Name:_________________________________
Nuclear Interview

Find someone over the age of 18 to interview about their knowledge of Nuclear Chemistry.

Who did you interview?

Here are the questions  you should ask:

1.  Can nuclear power plants explode like bombs?

2.  Is all radiation bad?

3.  Have nuclear weapons  ever been used on humans?   When?

4.  Have their ever been other nuclear weapons  exploded?   When and where?

5.  Have you heard of Chernobyl?   If so, do you remember what happened there?

6.  Do you think we should build more nuclear power plants?   Why or why not?
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